patients, an increased frequency of Ureaplasma spp. and M. hominis infection rates have also been reported 5, 6 . However, published data lack indisputable conclusion and doubts still exist on the role of these organisms in HIV-infection. Chlamydia trachomatis is associated with increased genital HIV shedding that may increase HIV transmissibility 7 . In addition, in HIV-infected individuals, infections with C. trachomatis and genital mycoplasmas are important biologic markers of behaviour that may expose others to HIV.
Although screening for STIs is a routine component of primary HIV care, there are limited data for selective screening guidelines for genital mycoplasmas and C. trachomatis infections in HIVinfected adults. Identification of these infections in HIV-positive adults can help formulate screening strategies and target prevention intervention promoting safer sexual practices. Treatment of these STIs may impact heterosexual HIV transmission.
The hallmark of HIV disease is a profound immunodeficiency resulting primarily from a progressive decline in the number of CD4+ T cells. Although a few international studies have determined the influence of CD4 cell count on genital mycoplasma and C. trachomatis infection in HIV infected individuals, 8, 9 no study from India is available.
We investigated the C. trachomatis and genital mycoplasmas viz. M. genitalium, Ureaplasma spp. and M. hominis infections in treatment naïve asymptomatic HIV-infected adults by conventional and molecular methods. Association between CD4+ T-cell counts and detection of these organisms was also determined.
Material & Methods

Study population:
The present cross-sectional study was conducted at the All India Institute of Medical Sciences (AIIMS), New Delhi, from January 2009 to December 2009. Treatment-naïve HIV-1 infected adults attending the Reference HIV-Laboratory in the Department of Microbiology for CD4-cell count were identified by review of patient information chart and laboratory records. One hundred eligible patients (64 males and 36 females) were enrolled after obtaining written informed consent. Pregnant women, children, adolescents and HIV-infected adults with symptoms of genital tract infections were excluded from the study. The control group consisted of 50 HIV-negative healthy volunteers (35 males and 15 females) recruited from the hospital staff.
The HIV serostatus of the study population was determined and confirmed as per National AIDS Control Organisation (NACO 2007) guidelines 10 . Comprehensive demographic, clinical, laboratory and pharmaceutical data were obtained. Both the HIV-1 infected and control groups consisted of sexually active adults who had no history of homosexual behaviour.
The study protocol was approved by the Ethical Committee of the Institute.
Sample collection and processing: Thirty millilitre (ml) of first-void urine (FVU) and three ml of peripheral blood samples in EDTA vials were collected from all participants and processed on the day of collection. FVU samples were collected from all participants and processed on the day of collection. Samples were concentrated 10-folds by centrifugation at 500 g for 30 min at 4 o C (Cold Centrifuge, Hermle, Germany) and filtered through 0.45 µm membrane filter (Millipore, USA). The processed samples were subjected to semi-quantitative culture of Ureaplasma spp. and M.
hominis. Aliquots were also tested for M. genitalium, Ureaplasma spp., M. hominis and C. trachomatis by polymerase chain reaction (PCR).
Culture of genital mycoplasmas: Two-hundred microlitre of processed urine was inoculated each into 1.8 ml of Pleuropneumonia-like organism (PPLO) broth containing urea and PPLO broth containing arginine for isolation of Ureaplasma spp. and M. hominis, respectively. Serial 10-fold dilutions starting from 1:10 to 1: 10 5 were prepared. The broths were incubated at 37°C under 5 per cent CO 2 and were inspected twice daily. The broths were incubated for a period of 14 days before discarding them as negative. The broths were subcultured onto PPLO agar plates containing urea for Ureaplasma spp. and arginine for M. hominis, when a colour change occurred in absence of turbidity indicating a rise in pH. The highest dilution which changed the colour of the indicator present in the broth represented the number of the organisms in the sample in colour changing units per ml (CCU/ml). Relevant concentrations were considered >10 4 CCU/ml for U. urealyticum and >10 
Multiplex PCR for Ureaplasma spp. and M. hominis:
Multiplex PCR targeting the urease gene of Ureaplasma spp. and 16S rDNA of M. hominis was used to detect the presence of DNA of these two organisms using the protocol by Stellrecht et al 13 . Briefly, the 50 μl amplification reaction mixture contained 5.00 μl of 10× PCR buffer [1× PCR buffer is 10 mmol/l Tris-HCl (pH 8.8 at 25°C), 50 mmol/l KCl, and 0.1% Triton X-100], 3.0 mM MgCl 2, 1.25 U of Taq polymerase (GeneiTaq, Bangalore Genei, India), 400 μmol/l (each) deoxynucleoside triphosphate mixture, 25 pmol Table. Determination of CD4+ T cell count: Peripheral blood samples (3 ml) of the HIV-infected subjects were collected for CD4+ T-cell count by flow-cytometry (Becton Dickinson FACS Counter) as per standard protocol. Association between CD4 cell counts and detection of the above organisms was evaluated.
Data analysis: Statistical analysis was performed using Fisher's exact test, Chi-square test and Student-t test. P<0.05 was considered significant.
Results
The age range of the HIV-1 positive adults was 18 to 45 yr (mean ± SD, 29.970 ± 7.289 yr), and for the HIV negative control group was 18 to 43 yr (29. The rate of C. trachomatis infection in HIV positive adults with younger age (<20 yr) of first sexual exposure was 14.07 per cent (5/34) compared to 3.1 per cent (2/66) in HIV infected individuals with higher age of first sexual exposure (>20 yr) [P = 0.03, 95% CI].
Discussion
We attempted to detect mycoplasmas viz. M. genitalium, Ureaplasma spp. and M. hominis, suggested to be co-pathogens in HIV-infection, in the urine of HIV-1 infected individuals. Ureaplasma spp. and M. hominis were detected in 6 and 1 per cent of HIV-1 infected adults, respectively. In contrast, Hashimoto et al 18 found high rates of isolation of U. urealyticum (70%) in HIV-positive men which was attributed to the presence of homosexual behaviour and urethritis. The presence of U. urealyticum in HIV-1-infected women was evaluated by Linhares et al 19 who showed an increased frequency compared to HIV-negative patients and a significant correlation with cervical inflammation. Considering the fact that all HIV-1- infected adults in our study were asymptomatic for genital tract infection and had no history of homosexual behaviour, a low prevalence of genital mycoplasmas was not surprising.
In our study, the frequency of Ureaplasma spp. and M.hominis infection was comparable to that observed in healthy subjects. Our findings are in concordance with a previous study 8 in which U. urealyticum and M. hominis were found in the genital tracts of HIV-1-positive patients at a frequency similar to that reported in HIV-negative adults. In a study by Cordova et al 6 observed that the frequency of genital mycoplasma infection in non-AIDS HIV patients was comparable to that observed in healthy subjects, but a dramatic increase in frequency of isolation of these organisms was reported in patients with full-blown AIDS. We found no association between the isolation of genital mycoplasmas in HIV-1 infected patients and their mean CD4 counts similar to others 8, 19 .
Martinelli et al
Studies have suggested that the difference in frequency of mycoplasma isolation in AIDS patients as compared to non-AIDS patients could be ascribed to colonization by antibiotic-resistant strains in the genital tracts of AIDS patients following broadspectrum antibiotic therapy commonly received by these patients. This hypothesis was supported by a previous study from Italy 28 where U. urealyticum resistance to different antibiotics was observed in full blown AIDS patients. Majority of the HIV-infected individuals enrolled in our study were within one year of diagnosis of their HIV positivity and none had a history of prolonged prophylactic broad-spectrum antibiotic exposure. This probably explains the absence of drug-resistant mycoplasma isolates in our study.
STD screening of HIV clinic attendees has found a high prevalence of C. trachomatis in the genital tracts of HIV-positive adults 7, 29 . In the present study, the frequency of C. trachomatis infection was more in HIV-infected adults than in HIV-negative healthy individuals. Also the detection of C. trachomatis was significantly associated with low mean CD4 cell count which implies that colonization of the genital tract with C. trachomatis may be dependent on the immune alteration associated with waning CD4+ T-cell count in the course of HIV-infection. Since our study was limited to a small population of HIV-1 infected patients attending a Reference Laboratory of a single hospital, the findings may not be generalized to all HIV-infected adults. To establish the role of CD4 lymphocyte count in genital chlamydia infection in HIV infected individuals, more prospective studies with a larger study population are warranted.
Studies have suggested that STD screening programmes in HIV-infected populations need to be guided by the local epidemiology 7, 29 . The observed association of C. trachomatis among HIV-infected adults in our study highlights the need for further investigation of this potentially important STI. Proper screening guidelines for systematic testing and treatment of STIs in HIV-infected patients might prove prudent to control the retroviral transmission in developing countries like India.
